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1
CONFORMABLE SOFT TISSUE REMOVAL
INSTRUMENTS

BACKGROUND OF THE INVENTION

Soft tissue removal from bony structures is often required
in various surgical procedures. For example, in a discectomy,
selected portions of the intervertebral disc must be cleared to
create a disc space between adjacent vertebrae. Underlying
bony tissue damage incurred with current surgical site prepa-
ration instruments and surgical techniques can lead to a host
of issues, including excessive or inadequate tissue removal,
improper spinal correction, device subsidence, and may even
prompt revision surgery. Current disc clearing instruments do
not conform to the anatomy and often form undesired grooves
or channel in the anatomy. In addition, they also require
periodic maintenance to ensure their continued sharpness,
and must be cleaned and sterilized after each use.

In addition, soft tissue (such as a disc) selected for removal
in orthopedic surgery is often located in a position that is
blinded to the surgeon.

US Patent Publication No. 2007-0233130 (Suddaby) dis-
closes tool for preparing vertebral surfaces following a dis-
cectomy has a body and a rotary cutting tool mounted at the
distal end of a lever which extends through the body. The
proximal end of the lever can be squeezed toward the body to
force the cutting tool against the vertebral surface facing it,
while the tool is rotated by turning a crank supported on the
tool body, or by a motor. The cutting tool is preferably a
flexible rasp or blade which can conform to and control the
convexity of the prepared surface.

U.S. Pat. No. 5,454,827 (Re. 38,335) (Aust) discloses a
surgical instrument includes a handle, a first stem section
having a longitudinal axis and extending from the handle, and
atissue engaging member for engaging tissue. A second stem
section, connected between the first stem section and the
tissue engaging member, has a portion which is bendable and
supports the tissue engaging member for movement between
a plurality of orientations relative to the axis and to the first
stem section. The surgical instrument includes a system for
bending the bendable portion of the second stem section to
change the orientation of the tissue engaging member relative
to the axis and to the first stem section from a first orientation
to a second orientation. The bendable portion of the second
stem section includes a member for enabling bending move-
ment of the bendable portion to locate the tissue engaging
member at the same angle relative to the longitudinal axis of
the first stem section at more than one location along the
length of the bendable portion. The marketed version of this
flexible shaver claims to minimize endplate damage.

SUMMARY OF THE INVENTION

The present inventors have recognized a need to create an
easy to use, versatile, consistent tissue removal instrument
that can reduce time in surgery and decrease patient exposure
to pathogens. The present inventors have further recognized
that a blade that accommodates unseen variations in bony
anatomy would improve the safety of the cut.

In accordance with these goals, the present inventors have
developed surgical shaving instruments with cutting tips that
conform or deflect to allow for contouring that follows the
bony anatomy. The cutting tips can be pre-sterile and dispos-
able, and its blade may be made from flexible materials
including metals and polymers. The disposable nature of the
cutting tip ensures that a sharp cutting edge on the blade is
exposed to the endplate in each surgical procedure. The tips
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2

can also be adjusted to change the size of the cutting surface
and the window for retaining shaved disc material. The cut-
ting tip can be made to pivot to provide for a self-adjusting
angle that allows the blade to have full contact with the
endplate at various angles (in a manner similar to a pivoton a
conventional disposable razor blade). It is believed that a
conformable blade reduces the likelihood of endplate damage
by increasing the contact area of the cutting edge of the blade
with the endplate, as well as following bony anatomy. Con-
formable blades may also increase the ability to remove disc
material from the endplate with less effort and fewer inser-
tions into the disc space when compared to a conventional
rigid curette or rake. By reducing the number of insertions,
the chances of damaging a nerve may decrease as well. Flex-
ing prevents incurring damage beyond the endplate into the
cortical bone while allowing removal of cartilaginous tissue
attached to the endplate.

Therefore, in accordance with the present invention, there
is provided an instrument for removing soft tissue, compris-
mg;

a) a shaft having a proximal end portion and a distal end

portion,

b) a cutting tip attached to the distal end portion of the shaft,

the tip comprising:
1) a proximal end portion adapted to attach to the shaft,
and
i1) distal end portion comprising:
first and second tynes extending distally from the
proximal end portion of the cutting tip, each tyne
having a distal end portion, and
a flexible blade connected to each of the distal end
portions of the tynes,
wherein the blade is adapted to flex in response to a conven-
tional level of force used by a spinal surgeon in shaving
cartilaginous tissue from an endplate of a disc space with a
curette.

DESCRIPTION OF THE FIGURES

FIG. 1 is a bottom view of the shaving instrument of the
present invention.

FIGS. 2a-2¢ disclose various views of a preferred cutting
tip of the present invention.

FIGS. 34-3b disclose two modular shavers of the present
invention.

FIG. 4 discloses an embodiment of the cutting tip of the
present invention having a pivot.

FIG. 5 discloses an embodiment of the cutting tip of the
present invention having flexible tynes.

FIGS. 6A and 6B disclose an embodiment of the blade of
the present invention having a plurality of cutting surfaces.

FIG. 7 discloses a pre-sterile kit of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

For the purposes of the present invention, the terms
“shaver” and “curette” are used interchangeably.

For the purposes of the present invention, a “flexible” blade
flexes in response to a conventional level of force used by a
spinal surgeon in shaving cartilaginous tissue from an end-
plate of a disc space with a curette.

Now referring to FIGS. 1, and 2a-2c, there is provided an
instrument for removing soft tissue, comprising;

a) a shaft 1 having a proximal end portion 3 and a distal end

portion 5,

b) a cutting tip 7 attached to the distal end portion of the

shaft, the tip comprising:
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1) a proximal end portion 9 adapted to attach to the shaft,
and
ii) a distal end portion 11 comprising:
first and second tynes 13 extending distally from the
proximal end portion of the cutting tip, each tyne
having a distal end portion 15, and
a flexible blade 17 connected to each of the distal end
portions of the tynes.

In some embodiments, the proximal end portion of the
shaft forms a handle 19. The handle allows for easy manipu-
lation of the instrument by the surgeon.

In some embodiments, the distal end portion of the shaft
and the proximal end portion of the cutting tip are modular.
This modularity allows the surgeon to select the appropriate
size, shape and stiffness of the cutting tip for a particular case.
It also allows the number of shafts in the instrument tray to be
reduced. In preferred embodiments thereof, the distal end
portion of the shaft and the proximal end portion of the cutting
tip are threadably mated, thereby providing a simple method
of changing tips. Other modes of removably mating the shaft
and tip may include snap, Hudson, and key attachments. FIG.
2¢ shows the cutting tip having a threaded proximal end
portion. In some embodiments, the blade is press-fit into the
convex support 33. In other embodiments, and now referring
to FIGS. 3a and 34, the distal end portion of the shaft has a
first throughhole, the proximal end portion of the cutting tip
has a second throughhole, and a connecting pin 25 passes
through each throughhole. This mode of connection has the
advantage of providing quick and easy interchangeability,
modularity and tension adjustability. Also in FIGS. 3¢ and 35,
the blade and tynes are represented by a single integral piece
of flexible metal.

In other embodiments, the distal end portion of the shaft
and the proximal end portion of the cutting tip are integral.
The integral connection is advantageously simple to sterilize.

In some embodiments, and now referring to FIG. 4, the
cutting tip further comprises a pivot 27 located between its
proximal end portion and its distal end portion. The pivot
accommodates various angles of entry into the disc space. In
some embodiments thereof, the tynes form a plane, and the
pivot allows the proximal end of the cutting tip to extend out
of the plane.

The function of the tynes is to provide mechanical support
for the blade. In many embodiments, the tynes are rigid. In
some embodiments, however, the tynes are flexible. Now
referring to FIG. 5, when the tynes are flexible, they can
deflect or bow laterally to allow for increased blade flexion
and conformance.

In some embodiments, and now referring to FIG. 24, the
tynes form an angle [ therebetween of between about 30
degrees and about 60 degrees.

The blade is the active component of the instrument and
performs the cutting of the cartilage material, preferably the
intervertebral disc material. The cutting action of the blade is
carried out by a sharp, beveled edge.

The flexibility of the blade allows it to conform to the
surface. In some embodiments, and now referring to FIG. 25,
the shaft and tynes form a plane, and the flexible blade
extends from the plane at an angle a of between about 30
degrees and about 60 degrees. This angled extension provides
the blade with a more severe bite of the disc tissue (in com-
parison to a 90 degree angled extension) when the shaver is
pulled proximally across the disc tissue.

In some embodiments, the flexible blade extends from the
tynes in a first direction, thereby allowing the blade to be the
only component of the shaving instrument that touches the
disc tissue surface.

In some embodiments, the flexible blade is adjustable in
the first direction. This adjustability allows the surgeon the
freedom to select the depth of cut provided by the blade.

10

15

20

25

30

35

40

45

55

60

4

In some embodiments, and now referring to FIG. 2¢, the
blade curves between the tynes. This curve advantageously
mimics the anatomical curve of the cartilage; increases the
contact area therebetween; and provides for flexibility upon
compression loading. In embodiments thereof, the blade
forms a radius of between about 0.1 cm and about 2 cm.

The blade can be formed from any conventional biocom-
patible structural material. In some embodiments, the blade is
metallic. In some embodiments, the blade is polymeric. In
others, it is ceramic.

In some embodiments, and now referring to FIGS. 6A and
6B, the blade comprises a plurality of cutting surfaces 30. The
plurality of cutting surfaces produces a more effective cut of
the disc tissue.

In some embodiments, the blade can be modular to allow
for its easy interchangeability.

In some embodiments, there is a support 31 connected to
each of the distal end portions of the tynes. This support lies
distal of the blade. The function of this component is to
provide structural support to the blade during the shaving
function. In some embodiments, the rigid support comprises
an outer surface 33 having a convex shape. The convex shape
has the advantage of providing a blunted entry tip shielding
the blade from tissue not intended to be removed. The convex
blade also allows for blade flexion and conformance to the
vertebral body. In some embodiments, the support is rigid,
while in others it is flexible. In some flexible support embodi-
ments, the flexibility is imparted by relief grooves preferably
disposed in the support orthogonal to the blade edge. In some
embodiments, both the blade and its support combine to
provide a flexible end portion of the cutting tip that flexes in
response to the conventional level of force used by a spinal
surgeon in shaving the cartilaginous tissue from an endplate
of'a disc space.

A component is considered “flexible” when it flexes under
the typical compression force used by a spinal surgeon in the
shaving of cartilaginous material from an endplate with a
conventional curette. Preferably, the amount of flexing pro-
duced by the curette of the present invention causes the blade
to conform to the underlying bony anatomy.

In some embodiments, the shaft of the present invention is
flexible. In some embodiments, the tynes of the present inven-
tion are flexible. In some embodiments, the blade of the
present invention is flexible. In some embodiments, the flex-
ibility is imparted by relief grooves disposed in the compo-
nent. In some embodiments, the flexibility is imparted by
selecting a material of high inherent flexibility. In some
embodiments, the flexibility is imparted by selecting a low
material thickness.

In some embodiments, the instrument of the present inven-
tion is provided to the surgeon in a sterile form in a sealed
package.

The curette of the present invention is adapted to cut soft
tissue. Preferably, this soft tissue is present in a human joint.
In some embodiments thereof, the joint is a functional spinal
unit. In some embodiments, it is a knee joint. In some embodi-
ments, it is a hip joint.

In one example of using the curette of the present inven-
tion, the surgeon will typically precut the disc annulus to
create an entry window. The surgeon then inserts the distal
end of the instrument into the disc space. The plane created by
the shaft and tynes is preferably parallel to the endplates upon
insertion. The surgeon then presses the cutting edge of the
blade against the vertebral endplates and pulls proximally. As
the shaver is so pressed and drawn, the disc nucleus pulposus,
annulus and cartilaginous tissue are cut or excised from the
vertebral endplates. The blade’s flexibility allows for deflec-
tion at locations where excessive load is being incurred,
thereby preventing excessive endplate damage. The shaver
can be advanced further into the disc such that the contra-
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lateral aspects of the disc including the annulus are cut and
excised. Following use, the instrument is withdrawn from the
disc and any tissue that has accumulated within the shaver
window (i.e., the area between the tynes and the blade) is
removed. Shavers from a kit of various sizes, geometries and
flexibilities can be used to customize the disc cleaning and
control the amount of cartilaginous tissue excised from the
endplate.

The surgeon can perform the shaving procedure from any
access location of the disc, including posterior, lateral, ante-
rior, antero-lateral, and postero-lateral.

In certain embodiments, these flexible curettes are used to
prepare vertebral endplates associated with a non-parallel
functional spinal unit (such as [.5/S1) for the lateral insertion
of a fusion cage.

Therefore, in accordance with the present invention, there
is provided a method of preparing a vertebral endplate, com-
prising the steps of:

a) removing an intervertebral disc to create a disc space and

expose first and second vertebral endplates,

b) inserting a curette of the present invention into the disc

space, and

¢) proximally moving the shaver against at least one of the

vertebral endplates to remove cartilage from the verte-
bral endplate.

In some embodiments, the shaver of the present invention
has additional electrosurgical or ultrasonic components that
provide electrosurgical or ultrasonic capabilities to enhance
the effectiveness of the cutting action. In some embodiments,
the electrosurgical component is a bipolar electrode compo-
nent.

When a flexible material is selected as the material of
construction for a component of the present invention, the
flexible material is preferably selected from the group con-
sisting of a metal and a polymer. In some embodiments, the
polymer is selected from the group consisting of polyether-
sulfone, polyphenylsulfone, polyurethane, polyamides, poly-
imides, PEEK, polyethylene, polypropylene, and superelas-
tic materials. When a rigid material is selected as the material
of construction for a component of the present invention, the
rigid material is preferably a metal and is more preferably
selected from the group consisting of stainless steel, chro-
mium cobalt, and titanium alloy. When the blade is flexible, it
may be made of metal or plastic. When the tynes are flexible
or rigid, they may be made of metal or plastic.

In some embodiments, and now referring to FIG. 7, there is
provided a pre-sterile kit of a plurality of shavers of the
present invention. The shavers in the kit may be of different
sizes, different flexibilities, and/or different pivoting abilities.
Some kits of the present invention may include a plurality of
identical shavers. Some kits may include a standard shaft-
with-handle component to which a plurality of modular cut-
ting tips may be attached.

We claim:
1. An instrument for removing soft tissue, comprising:
a) a shaft having a proximal end portion and a distal end
portion,
b) a cutting tip attached to the distal end portion of the shaft,
the tip comprising:
1) a proximal end portion adapted to attach to the shaft,
and
ii) a distal end portion comprising:
first and second tynes extending distally from the
proximal end portion of the cutting tip, each tyne
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having a distal end portion, and a flexible blade
connected to each of the distal end portions of the
tynes,

wherein the blade is adapted to flex in response to a con-

ventional level of force used by a spinal surgeon in
shaving cartilaginous tissue from an endplate of a disc
space,

wherein the shaft and tynes to form a plane, and the flexible

blade extends from the plane at an angle o of between 30
degrees and 60 degrees, and wherein the tynes form an
angle [ therebetween of between 30 degrees and 60
degrees.

2. The instrument of claim 1 wherein the proximal end
portion of the shaft forms a handle.

3. The instrument of claim 1 wherein the distal end portion
of'the shaft and the proximal end portion of the cutting tip are
integral.

4. The instrument of claim 1 wherein the distal end portion
of'the shaft and the proximal end portion of the cutting tip are
modular.

5. The instrument of claim 1 further comprising a pin,
wherein the distal end portion of the shaft has a first through-
hole, the proximal end portion of the cutting tip has a second
throughhole, and the pin passes through each throughhole.

6. The instrument of claim 1 wherein the distal end portion
of'the shaft and the proximal end portion of the cutting tip are
removably mated.

7. The instrument of claim 1 wherein the cutting tip further
comprises a pivot located between its proximal end portion
and its distal end portion.

8. The instrument of claim 7 wherein the tynes form a
plane, and the pivot allows the proximal end of the cutting tip
to extend out of the plane.

9. The instrument of claim 1 wherein the tynes are rigid.

10. The instrument of claim 1 wherein the tynes are flex-
ible.

11. The instrument of claim 1 wherein the flexible blade
extends from the tynes in a first direction.

12. The instrument of claim 11 wherein the flexible blade is
adjustable in the first direction.

13. The instrument of claim 1 wherein the blade curves
between the tynes.

14. The instrument of claim 1 wherein the blade is metallic.

15. The instrument of claim 1 wherein the blade is poly-
meric.

16. The instrument of claim 1 wherein the blade comprises
a plurality of cutting surfaces.

17. The instrument of claim 1 wherein the blade forms a
radius of between 0.1 cm and 2 cm.

18. The instrument of claim 1 further comprising a support
connected to each of the distal end portions of the tynes at a
location distal of the flexible blade, wherein the support pro-
vides structural support for the blade.

19. The instrument of claim 18 wherein the support com-
prises an outer surface having a convex shape.

20. The instrument of claim 18 wherein both the blade and
its support combine to provide a flexible end portion of the
cutting tip that flexes in response to a conventional level of
force used by a spinal surgeon in shaving cartilaginous tissue
from an endplate of a disc space.

21. The instrument of claim 1 in a sterile form in a sealed
package.

22. The instrument of claim 1 having an additional elec-
trosurgical or ultrasonic component.
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